Microsatellites have been developed for few amphibian species. However, developing genetic markers for population genetic studies in amphibians is critical because amphibians are declining globally. The tiger salamander, Ambystoma tigrinum , is widespread throughout the United States and includes the endangered subspecies, A. t. stebbinsi . We present primers and amplification conditions for 10 polymorphic microsatellite loci that have produced successful results in three subspecies of A. tigrinum . Number of alleles per locus ranged from one to 11 and heterozygosity ranged from 0 to 0.815 depending on the subspecies and locus analysed. These markers should prove useful for future studies of genetic diversity and population subdivision.
Microsatellites have been developed for few amphibian species, including the Pacific chorus frog ( Hyla regilla ) and Northern spotted frog ( Rana lutiventris ; Call & Hallett 1998) , the common toad ( Bufo bufo ; Brede et al . 2001) , the natterjack toad ( Bufo calamita ; Rowe et al . 1997) , newts ( Triturus cristatus , and T. marmoratus ; Jehle et al . 2001) , and Pacific giant salamanders ( Dicamptodon tenebrosus ; Curtis & Taylor 2000) . Developing useful genetic markers for population genetic studies in amphibians is critical because amphibians are indicator species of habitat degradation and are now declining globally (Wake 1998) .
The tiger salamander, Ambystoma tigrinum , is widespread throughout the United States, southern Canada, and Mexico (Gehlbach 1967) . The species complex contains eight subspecies, including the endangered A. t. stebbinsi . Mitochondrial DNA markers, such as the control region and an insert between proline and threonine tRNAs have been developed for A. tigrinum , but have not been useful for detecting fine-scale population structure (Shaffer & McKnight 1996) . Thus, genetic markers with high resolution, such as microsatellites, are needed to conduct population genetic studies within subspecies (Goldstein & Schlötterer 1999) . We developed a microsatellite library for A. tigrinum that yielded 10 polymorphic loci that successfully amplified in three subspecies.
Genomic DNA was isolated using Puregene® DNA (Gentra, Inc.) isolation kits following a modified version of the standard animal tissue isolation protocol. Our modifications followed three basic steps: (i) tissues were homogenized in Puregene® cell lysis buffer and incubated at 55 ° C for 1 h with 10 µ L of 20 mg/mL Proteinase-K solution; (ii) tissues were re-homogenized and incubated at 55 ° C overnight; (iii) after incubation, samples were homogenized a third time. Genomic DNA was then digested with Sau3 AI restriction enzyme and 400 -1500 bp fragments were selected via agarose gel electrophoresis and size fractionation using Chromo Spin® columns (Clonetech Laboratories). We then ligated fractionated DNA to Sau 3AI linkers and amplified using standard PCR conditions and followed a standard enrichment protocol using Vectrex Avidin D matrix (Vector Laboratories, Inc.) to create a library enriched for (CA) n and (GA) n repeats. PCR products from the enriched library were then directly ligated to a TOPO vector (Invitrogen, Inc.). We then transformed plasmid vectors into One Shot™ E. coli (Invitrogen, Inc.).
Colonies were screened using standard nitrocellulose membranes and hybridized with a (CA) n chemiluminescent probe (Lifecodes, Inc.) and sprayed with Lumi-Phos 480 (Lifecodes, Inc. using standard autoradiography film and sequenced using M13 primers on an ABI 377 automated sequencer. Visual inspection was used to confirm presence of repeats and to determine whether there was sufficient flanking sequence to construct PCR primers. Primer pairs for selected loci were developed using oligo 6.0 software (Molecular Biology Insights, Inc.). One primer from each set was fluorescently labelled. Optimization for each primer pair was carried out using individuals from two common subspecies from Arizona (A. t. nebulosum and A. t. mavortium) , and one endangered subspecies (A. t. stebbensi) . DNA was extracted from adult and larval tail tissue stored in 70% ethanol using Qiagen's DNAEasy kit or standard Phenol/Chloroform extractions. Reaction volumes were optimized using 13 µL TV consisting of 50 mm KCl, 100 mm Tris-HCl, 0.96 mm each dNTP, 25 µm each oligonucleotide, 1 unit of Taq polymerase (Fisher), 75 -150 ng template DNA and primer specific MgCl 2 concentrations (Table 1 ). All PCR profiles began with 2 min at 94 °C (denaturation), followed by a primer-specific number of cycles of 30 s 94 °C denaturation, primer-specific annealing time and temperature, and primer-specific extension time at 72 °C (see Table 1 for primer-specific data). Each profile ended with 5 min at 72 °C to complete the products. Optimization and amplification reactions were performed on a Bio-Rad iCycler® gradient thermocycler. All products were run on an ABI 377 Automated Sequencer using ROX 500 size standard and analysed using genescan and genotyper software (ABI).
Of the 15 primer-pairs tested, three were not variable and two others could not be optimized. The remaining 10 loci showed variation in at least one subspecies (Table 1) . Observed and expected heterozygosities were calculated and tested using the genepop 3.3 software package (Raymond & Rousset 1995) and biosys (Swofford & Selander 1981) . Four loci (ATS4-25, ATS5-7, ATS10-7 and ATS12-3) had significant heterozygote deficiencies in A. t. mavortium, and one locus (ATS13-1) had a heterozygote deficiency in A. t. stebbinsi; note also that this locus works well for A. t. stebbinsi, but has shown limited success with other tiger salamander subspecies. Appropriate repeat sizes for alleles with substantially different lengths were confirmed by sequencing individuals homozygous for the allele.
